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DBSCRIPTION 

IMAGE FORMING APPARATUS AND IMAGE FORMING METHOD 

TECHNICAL FIELD 

The present Invention relates to an Image forming 
apparatus and an Image forming method for forming a full - color 
Image on recording paper by a dye thermal transfer method. 

BACKGROUND ART 

One of Image forming methods which aan form an image 
having a high image quality comparable to the image quality 
of color pictures using a photograph development technique 
is a dye thermal transfer method (see, for example, Japanese 
Laid-open Publication No. 2002-86776). The dye thermal 
transfer method is increasingly drawing attentions as digital 
cameras come into wide use since an image can conveniently 
foxmed based on digital image signals imaged by digital 
cameras . 

In the dye thermal transfer method, a dyeing layer, 
for example « a resin having a high pigment dyeing property 
on a base material, and dyes such as yellow, magenta, and 
cyan are sequentially pressed on and Cyes the dyeing layer. 
The dyeing layer dyed with dyes of respective colors is 
transferred to a surface of a recording paper, which Is plain 
paper, by thermal transfer . Thus , a full-color image formed 
on the dyeing layer is formed on the recording paper. 

In image forming apparatuses employing the dye 
thermal transfer method, a belt body, which is a band of 
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a polylmlde £lljn Is usually used. Two ezxds of belt body are 
Gonneoted to each other so as to obtain a recording In- 
termediate belt which does not have an end. The recording 
Intermediate belt loops around a platen drum having a 
cylindrical shape which is formed to be rotatable. Thus, 
the recording intermediate belt revolves at a predetermined 
■ rate as the platen drum rotates. 

On an outer peripheral surface side of the platen 
drum, a dyeing layer fontiatlon section for forming a dyeing 
layer on an outer surface of the recording Intermediate belt , 
a first image formation section for dyeing the dyeing layer 
with a dye of yellow color, a second Image formation section 
for dyeing the dyeing layer with a dye of magenta color, 
and the third image f orination section for dyeing the dyeing 
layer with a dye of cyan color are located in this order 
from an upper stream side of revolving of the recording 
Intermediate belt . On the outer surface of the recording 
intermediate belt which revolves along the outer peripheral 
surface of the platen drum, first, a dyeing layer is formed 
at the dyeing layer formation section . Then , the dyeing layer 
is dyed with dyes of yellow, magenta, and cyan, respectively, 
at the first mage formation section through the third image 
formation section . The first through third image formation 
sections Include recording heads for dyeing respective dyes 
by pressing. The recording beads dyes the dyeing layer with 
respective dyes based on an image signal. As a result, a 
full-color image is formed on the dyeing layer. 

The full -color image formed on the dyeing layer of 
the recording intermediate belt is transferred to the 
recording paper, which is plain paper, with the dyeing layer 
by tfaexmooonvresslon bonding to the recording paper pulled 
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out from a recording paper roll wound into a roll , for exai^ple . 
Thereafter , the recording intenneOiate belt and the recording 
paper bonded via the dyeing layer are guided in different 
direction to separate the recording intermediate belt and 
the recording paper . The recording paper separated from the 
recording intermediate belt is cut into pieces of pre- 
determined size by a cutter and ejected out of the image 
forming apparatus. 



In image forming apparatuses employing such a dye 
thermal transfer method, images eire formed by sequentially 
performing the steps of forming a dyeing layer, dyeing with 
a dye of yellow color, dyeing with a dye of magenta color, 
and dyeing with a jlye of cyan color while a recording 
Intermediate belt looping around a platen drum revolves. 
Thus. Images can be formed at a plurality of positions on 
the recording intermediate belt revolving around the platen 
drum at the same time. Thus, a time for forming Images can 
be reduced when pieces of recording paper with Images formed 
thereon are produced, thereby increasing the speed of image 
formation. 

In the above- described dye thermal transfer method, 
the recording heads respectively provided In the first 
through third image formation sections press the recording 
intermediate belt for dyeing with dyes of the respective 
colors. Thus, images are formed. However, in the Image 
forming apparatuses employing this dye thermal transfer 
method, there is a problem that, when the recording heads 
do not press the dyeing layer on the recording Intermediate 
belt at the correct locations with correct pressing strength, 
distortion of Images such as stripe lines on Images occur, 
end definition of the Images tend to deteriorate. Further, 
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such distortions In the Images may also be generated by load 
changes when the step of cutting the recording paper with 
the dyeing layer transferred thereto Into pieces of a 
predetermined size by a cutter after it is removed from the 
recording intermediate belt is performed. 

If Image quality Is deteriorated due to such image 
distortions, a plurality of Images cannot be foimed at the 
same time, and thus , the efficiency of image formation cannot 
be promoted. 

Therefore, it Is important to previously avoid 
factors i^oh may deteriorate the definition of the images 
in order to stably form the high-definition Images using 
the above-described Image forming apparatuses. 

Further, in the above-describe image forming 
apparatuses, if the sise of Images to be formed Increases, 
a long time is required as image process operation time for 
generating a control signal for forming images . Due to the 
image process operation time, a blank image may be formed 
since the control signal cannot be in time to start image 
formation. Thus, the efficiency of image formation cannot 
be promoted. 

The present invention is provided In view of such 
circumstances, and the object thereof is to provide an Image 
forming apparatus and image forming method In which factors 
which may deteriorate the definition of Images are previously 
avoided, and which can stably form Images of a high definition 
and promote efficiency of image formation. 
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DISCLOSURE OF THE INVENTION 

In order to solve the above-described problems . an 
image forming apparatus of the present invention comprises t 
a recording intermediate belt which does not have an end 
obtained by coupling two ends of a belt body of a band shape; 
a platen drum and at least oneroller around which the recording 
Intermediate belt loops so as to be revolvable; a dyeing 
layer foxrmation section for forming a dyeing layer on an 
outer surface of the revolving recoarding Intermediate belt; 
a plurality of Image f 6rmatlon sections which are located 
downstream of the dyeing layer formation section in the 
revolving direction of the recording Intermediate belt, and 
which transfer dyes of different colors to the dyeing layer 
formed on the outer surface of the recording intermediate 
belt to form a color image; and an image transfer section 
for transferring the dyeing layer on which an Image of the 
image formation sections is formed to recording paper by 
thermocompression bonding, wherein the dyeing layer 
formation section includes a dyeing layer transfer head for 
transferring the dyeing layer to the outer . surf ace of the 
recording Intermediate belt by thermocompression bonding, 
the plurality of the image formation sections respectively 
Include recording heads for transf ezxlng dyes of respective 
colors to the dyeing layer formed on the outer surface of 
the recording Intermediate belt, the dyeing layer transfer 
head and the recording heads are located In equal interval 
of length P, which Is obtained by equally dividing length 
K of the entire circumference of the recording intermediate 
belt by n (n is integer), the image formation section is 
formed, given that the position of a seam of the recording 
intermediate belt is origin O, to form an Image in portions 
except for portions at origin O and at a distance of Ixp, 
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2xp, — (n-l)xP from origin o. 

In the ijnage forming apparatus of the present 
Invention. ±t is preferable that image formation areas formed 
by transferring dyes by the image formation seotions to the 
dyeing layer formed on the recording intermediate belt by 
the dyeing layer formation section, and image non-formation 
areas formed by not transferring dyes by the image formation 
seotions are repeatedly formed, and the Image non-formation 
areas between the Image formation areas are formed such that 
length T along the revolving direction of the recording 
intermediate belt is larger than length R of the seam of 
the recording Intermediate belt. 

m the image forming apparatus of the present 
invention, it is preferable to comprise a separation roller 
for separating the recording Intermediate belt and the 
recording paper which are thermocompresslpn-bonded via the 
dyeing layer at the image transfer section, and that the 
separation roller Is located at the position at a distance 
of mxP (m Is Integer) from the recording )iead of the Image 
formation section In an upstream direction. 

Further, an Image forming method of the present 
25 invention is an Image forming method for. forming an image 
having a length longer than Interval P between the dyeing 
layer transfer head and the recording heads by using the 
above-described image forming apparatus of the present 
invention, wherein i an image Is formed on a surface o£ the 
recording intermediate belt during a plurality of cycles 
of revolving movement of the recording intermediate belti 
and only a predetermined head of the dyeing layer transfer 
head and the recording heads presses the recording in- 
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tarmeaiate belt in each cycle of the revolving movement of 
the recording Intermediate belt. 

In the image forming method of the present Invention , 
it is preferable that, for a plurality of cycles of the 
revolving movement of the recording intermediate belt, only 
the dyeing layer transfer head presses the recording 
intermediate belt in the first cycle of the revolving movement 
of the recording intermediate belt, and only the recording 
heads press the recording intermediate belt in the second 
cycle of the revolving movement of the recording intermediate 
belt. 



Further, an image forming apparatus of the present 
invention comprises: a recording Intermediate belt which 
does not have an end obtained by coupling two ends of a belt 
body of a band shape; a platen drum and at least one roller 
around which the recording intermediate belt loops so as 
toberevolvable; a dyeing layer format ion sect ion for forming 
a dyeing layer on en outer surface of the revolving recording 
Intermediate belt; a plurality of image formation sections 
which are located downstream of the dyeing layer formation 
section In the revolving direction of the recording in- 
termediate belt, and which transfer dyes of different colors 
to the dyeing layer formed on the outer surface of thexecordlng 
intermediate belt to form a color Image » and an image transfer 
section for transferring the dyeing layer on which an image 
of the image formation sections is formed to recording paper 
by thermocorapression bonding, wherein the dyeing layer 
formation section includes a dyeing layer transfer head for 
transferring the dyeing layer to the outer surface of the 
recording Intermediate belt by thermocompression bonding, 
the plurality of the image formation sections respectively 
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inaluae recording heads for transferring dyes of respective 
colors to the dyeing layer formed on the outer surface of 
the recording intermediate belt, a mark is printed near a 
seam of the recording Intermediate belt, and detection means 
for detecting the mark is provided. 

Further, an Image forming method of the present 
invention is an Image forming method using the 
above-described image forming apparatus of the present 
invention, herein t when the detection means detects the 
mark, the dyeing layer transfer head or the recording heads 
which includes the detection means stops pressing the 
recording Intermediate belt. 



Further, an image forming apparatus of the present 
invention comprises: a recording Intermediate belt which 
does not have an end obtained by coupling two ends of a belt 
body of a band Shape; a platen drum and at least one roller 
around which the recording intermediate belt loops so as 
to be revolvable, a dyeing layer formation section for forming 
a dyeing layer on an outer surface of the revolving recording 
intermediate belt; a plurality of image formation sections 
which are located downstream of the dyeing layer formation 
section in the revolving direction of the recording in- 
termediate belt , and which transfer dyes of different colors 
to the dyeing layer formed onthe outer surface of the recording 
intermediate belt to form a color image i and an Image transfer 
section for transferring the dyeing layer on which an image 
Of the image formation sections is f onned to recording paper 
by thermocompression bonding, wherein the dyeing layer 
formation section includes a dyeing layer transfer head for 
transferring the dyeing layer to the outer surface of the 
recording intermediate belt by thermocompression bonding. 
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the plurality of the image formation seotlons respectively 
Include recording heads for transferring dyes of respective 
colors to the dyeing layer formed on the outer surface of 
the recording intermediate belt, the recording intermediate 
belt revolves all the time even when it does not form an 
image, and a position of a seam of the recording intermediate 
belt is always detected, and image formation is started based 
on the detected results. 



Further, an image forming apparatus of the present 
invention comprises t a recording intermediate belt which 
does not have an end obtained by coupling two ends of a belt 
body of a band shape; a platen drum and at least one roller 
around which the recording intermediate belt loops so as 
to be revolvable j a dyeing layer formation section for forming 
a dyeing layer on an outer surface of the revolving recording 
intermediate belt; a plurality of image formation sections 
which are located downstream of the dyedLng layer formation 
section in the revolving direction of the recording in- 
termediate belt, and which transfer dyes of different colors 
to the dyeing layer formed on the outer surface of the recording 
intermediate belt to form a color image; and an image transfer 
section for transferring the dyeing layer on which an image 
Of the image formation sections is formed to recording paper 
by thermooompression bonding, wherein the dyeing layer 
formation section includes a dyeing layer transfer head for 
transferring the dyeing layer to the outer surface of the 
recording intermediate belt by thermooompression bonding, 
the plurality of the image formation sections respectively 
Include recording heads for transferring dyes of respective 
colors to the dyeing layer formed on the outer surface of 
the recording intermediate belt, and before an Image 
formation operation Is started, a seam of the recording 
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intermeaiate belt, whloh does not have an end obtadLned by 
coupling two ends ot a belt body of a band shape. Is previously 
stopped at a position near the dyeing layer transfer head 
of the dyeing layer transfer section. 

Further, an image forming apparatus of the present 
invention oomprisest a recording intermediate belt which 
does not have an end; a platen drum and at least one roller 
around which the recording intemiediate belt loops so as 
to be revolvable; a dyeing layer fomiation section for forming 
a dyeing layer on an outer surface of the revolving recording 
Intermediate belt j a plurality of Image formation sections 
which are located downstream of the dyeing layer formation 
section in the revolving direction of the recording in- 
termediate belt, and Which transfer dyes of different colors 
to the dyeing layer formed on the outer surface of the recording 
intermediate belt to form a color image; and an Image transfer 
section for transferring the dyeing layer on which en Uoage 
Of the linage formation sections is formed to recording paper 
by thermocompression bonding, wherein the dyeing layer 
f oxnatlon section includes a dyeing layer transfer head for 
transferring the dyeing layer to the outer surface of the 
recording Intermediate belt by thermocompression bonding, 
the plurality of th^ image formation sections respectively 
Include recording heads for transferring dyes of respective 
colors to the dyeing layer f ozmed on the outer surface of 
the recording Intermediate belt, and a positional deviation 
from designed values of the recording heads In the plurality 
of the image formation sections are previously measured, 
end based on the measured results . compensation of recording 
timings of the recording head is performed so as to absorb 
the positional deviation from the designed values. 
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Purther, an linage forming apparatus of the present 
invention comprises $ a recording intermediate belt which 
does not have an end; a platen drum and at least one roller 
around which the recording intermediate belt loops so as 
to be revolvable ; a dyeing layer formation section for forming 
a dyeing layer on an outer surface of the revolving recording 
intermediate belt; a plurality of image formation sections 
Which are located dovmstream of the dyeing layer formation 
section in the revolving direction of the recording in- 
termediate belt, and which transfer dyes of different colors 

to the dyelnglayerformed on the outer surf ace of the recording 
intermediate belt to form a color Imagei and an image transfer 
section for transferring the dyeing layer on which an image 
of the image formation sections is formed to recording paper 
by thermocompresslon bonding, wherein the dyeing layer 
formation section includes a dyeing layer transfer head for 
transferring the dyeing layer to the outer surface of the 
recording intermediate belt by thermocompresslon bonding, 
the plurality of the image formation sections respectively 
include recording heads for transferring dyes of respective 
colors to the dyeing layer formed on the outer surface of 
the recording intermediate belt, and relationships between 
pressing states of the recording heads of the recording 
intermediate belt and amounts of shift in recording positions 
due to small Changes caused by being pressed by the recording 
heads are previously measured, and based on the measured 
results, oon5»ensatlon of recording timings of the recording 
heads is performed. 

Further, an image forming apparatus of the present 
invention comprises t a recording intermediate belt which 
does not have an end} a platen drum and at least one roller 
around which the recording Intermediate belt loops so as 



- 12 - 



P32166 



to be revolvable ; a dyeing layer formation section for forming 
a dyeing layer on an outer surface of the revolving recording 
Intexmedlate belt; a plurality of image formation sections 
which are located downstream of the dyeing layer formation 
section m the revolving direction of the recording in- 
termediate belt, and Which transfer dyes of different colors 
to the dyeing layer formed on the outer surface of the recording 
intermediate belt to form a color image; and an image transfer 
section for transferring the dyeing layer on which an image 
Of the image formation sections Is formed to recording paper 
by thermocompresslon bonding, wherein the dyeing layer 
formation section includes a dyeing layer transfer head for 
transferring the dyeing layer to the outer surface of the 
recording Intermediate belt by thermocompr«Bslon bonding 
the plurality of the Image formation sections respectively 
include recording heads for transferring dyes of respective 
colors to the dyeing layer formed on the outer surface of 
the recording intermediate belt, and oo»«.en8ation of 
recording timings of the recording heads is performed In 
accordance with amounts of shift in recording positions of 
the recording heads of the image formation sections 
corresponding to a change in a rotation rate of the platen 
drum. 

Purther, an Image forming apparatus of the present 
invention coawrlses, a recording Intermediate belt which 
does not have an end, a platen drum and at least one roller 
around which the recording intermediate belt loops so as 
to be revolvable , a dyeing layer formation section for forming 
a dyeing layer on an outer surface of the revolving recording 
intermediate belt by thermocompresslon bonding, a plurality 
of image formation sections which are located downstream 
of the dyeing layer formation seatlon in the revolving 
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direction of the reoorddLng intermediate belt, and which 
transfer dyes of different colore to the dyeing layer formed 
on the outer surface of the recording intermediate belt to 
form a color image ; an image transfer section for transferring 
the dyeing layer on which an image of the image formation 
sections is formed to recording paper by thermooompression 
bonding? a separation roller which is provided downstream 
of the image transfer section in the revolving direction 
of the recording intermediate belt, and which guides the 
recording intermediate belt and the recording paper, which 
are pressure-bonded to each other via the dyeing layer and 
moving, in different directions to separate the recording 
intermediate belt and the recording paper from each other; 
and cutting" means sf or cutting the recording paper guided 
in a different direction from the recording Intermediate 
belt by the separation roller into color images which have 
been formed, wherein the cutting means is located such that 
the recording paper bends to an extent to absorb a cutting 
shock generated \men the recording paper la cut by the cutting 
means . 

Further, an image forming apparatus of the present 
invention comprises i a recording intermediate belt which 
does not have an endf a platen drum and at least one roller 
around which the recording Intermediate belt loops so as 
tobe revolvablei a dyeing layer formation section for forming 
a dyeing layer on an outer surface o£ the revolving recording 
intermediate belt by thexmooompresslon bonding « a plurality 
of image formation sections which are located downstream 
of the dyeing layer formation section in the revolving 
direction of the recording intermediate belt, and which 
transfer dyes of different colors to the dyeing layer formed 
on the outer surface of the recording Intermediate belt to 
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form a color Image i an Image transfer section for transferring 
the dyeing layer on which an Sjnage of the Image formation 
sections is formed to recording paper by thermocompression 
bonding; and a control section for outputting control signals 
for respectively controlling the image formation sections 
based on an input image signal which has been input, wherein 
the control section calculates a processing time of an input 
image signal which is input for each of images to be formed 
when iinages are formed continuously, and, based on the 
calculated results, sets an order for forming the images. 

In the image forming apparatus of the present 
invention, it Is preferable that the control section sets 
an order for forming Images such that Images having prooes sing 
times for Input image signals which are Input are longer 
then a pre-set reference value are not continuously formed. 

m the iAiage forming apparatus of the present 
invention , it is preferable that the control section performs 
based on calculated results of calculation on a processing 
time of an input image signal which is input, a process of 
input image signal of an image having a processing time for 
an input image signal longer than a pre-set reference value 
before forming an image. 

Further, an ijnage forming apparatus of the present 
invention comprises, a recording intermediate belt which 
does not have an end, a platen drum and at least one roller 
around which the recording intermediate belt loops so as 
to be revolvable , a dyeing layer formation section for forming 
a dyeing layer on an outer surface of the revolving recording 
intermediate belt by thermocompression bonding, a plurality 
Of image formation sections which are located downstream 
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of the dyeing layer formation seotdLon in the revolving 
direction of the recording intermediate belt, and which 
transfer dyes of different colors to the dyeing layer formed 
on the outer surface of the recording intermediate belt to 
form a color image t an image transfer section for transferring 
the dyeing layer on which an image of the image formation 
sectiona is formed to recording paper by thermo compress ion 
bonding; and a control section for outputting control signals 
for respectively controlling the image formation sections 
based on an input image signal which has been input , wherein 
the control section is set to calculate a processing time 
of an input image signal which is input for each of images 
to be formed, and to perform a process of an input image 
signal of an image having a processing time for an input 
image signal longer than a pre-set reference value when an 
image formation operation is suspended for radiating heat 
from a high -temperature state caused by continuously 
performing image formation operations. 



BRIEF DESCRIPTION OP THE DRAWINGS 



Figure 1 is a diagram showing a structure for 
illustrating an overview of an image forming apparatus 
according to the present Invention. 

Figure 2 is a perspective view showing a recording 
intermediate bolt used in the image forming apparatus 
according to the present Invention. 

Figure 3 is a schematic view for illustrating an Image 
forming apparatus of Embodiment 1. 

Figure 4 is a schematic view for illustrating an 
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example In whicsh ijnage f oxmatlon areas are looatea such that 
length T of image non-formation areas formed between the 
image formation areas is larger than dimension R of a seam 
portion. 

Figure 5 Is a schematlo view showing another image 
forming apparatus of Embodiment 1. 

Figure 6 is a schematlo view showing an example in 
which. When a seam O of the recording Intermediate belt passes 
by one of the heads, image formation areas pass by other 
heads * 

Figure 7 is a schematic view showing the recording 
intermediate belt with a mark being printed near and upstream 
of the seam of the recording intermediate belt in a revolving 
direction. 

Figure 8 is a schematic view Showing an Image forming 
apparatus of Embodiment 2 with a sensor being provided near 
a dyeing layer transfer head. 

Figure 9 is a schematic view showing an image forming 
apparatus of &nbodlment 3. 

Figure 10 is a schematlo view for Illustrating a 
cutter unit used in an image forming apparatus of Embodiment 
5. 



Figure II is a diagram schematically showing en actual 
example of forming a control signal using a plurality of 
buffers in an image forming apparatus of Embodiment 6. 
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BEST MODE POR CARRYING OUT THE XNVENTION 

Hereinafter, an image forming apparatus and an image 
forming method according to the present invention will be 
described with reference to the drawings. 

First, a general structure of an image forming 
apparatus aooording to the present invention will be 
described with reference to Figure 1. 

An image forming apparatus 1 includes a housing 2 
formed to have a generally rectangular parallelepiped shape . 
A platen drum 3 having a large diameter is provided at nearly 
the center of the housing 2. The platen drum 3 Is driven 
to rotate at a predetexmlned rate la a direction indicated 
by arrow A in Figure 1 by a stepping motor not shown In the 
figure . Lower right to the platen drum 3 , a sub drum 4 which 
is smaller than the platen drum 3 is located . Further, below 
the sub drum 4, an auxiliary driving roller 5 which is f ormed 
to be Slightly larger than the sub drum 4 is provided. 

On outer peripheral surfaces of the platen drum 3, 
the sub drum 4 . and the auxiliary driving roller 5 , a recording 
intermediate belt 6 loops around them. The recording 
Intermediate belt 6 is, for example, a belt body of a band 
shape ^ch Is made of a polylmlde film with ends are faced 
and coupled to each other so that the recording Intermediate 
belt does not have an end. Figure 2 is a perspective view 
Of the recording intermediate belt 6 which does not have 
an end obtained by coupling two ends of the belt body . However , 
In Figure 2, a dimension in a thicXness direction Is shown' 
to be larger than the actual dimension for the sake of 
simplicity of the figures. 
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on the outer peripheral surface o£ the platen drum 
3. rubber having rubber hardness degree of about 60 to 70 
is provided as an elastic body, when the platen drum 3 is 
driven to rotate in a direction indicated by arrow A by driving 
the stepping motor, a etrong frictional force is generated 
between the elastic body and the recording intermediate belt 
6. The recording intermediate belt 6 is formed to follow 
the rotary movement of the platen drum 3 and revolve. 

The auxiliary driving roller 5 Is formed of, for 
example, a torque limlter. The auxiliary driving roller 5 
is rotated In the same direction as the platen drum 3 with 
a predetermined torque, and revolves the recording in- 
termediate belt 6 With a constant torque. 

Between the sub drum 4 and the auxiliary driving 
roller s located below the platen dmam 3, a tension roller 
7 for pressing the recording intermediate belt 6 in a direction 
from the outer periphery side toward the inside such that 
a constant tension is maintained with the loop recording 
intermediate belt 6 being prevented from slackening. The 

tenslonroller71slocatedatapresslngposltionfor pressing 
the recording Intermediate belt 6 from the outer periphery 
side when image forming operation Is performed. However 
the tension roller 7 is formed such that it can move to a 
spaced position which is spaced apart from the pressing 
position, where It can release tension to an extent which 
allows the loop recording Intermediate belt 6 to be removed 
from the outer peripheral surface of the platen drum 3 and 
the like. 

At the upstream side In a rotation direction of the 
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platen <lruni 3, which is proviaed in a BUbStantially center 
part of the housing 2, a dyeing layer transfer section 8 
for transferring a dyeing layer on the outer peripheral 
surface of the recording intermediate belt 6 is provided. 

In the dyeing layer transfer section 8, a dyeing 
transfer body roll 9, a dyeing transfer body formed by 
laminating the dyeing layer on a base material layer which 
la wound into a roll, is located. The dyeing transfer body 
roll 9 is located so as to face the recording intetroediate 
belt 6 for a predetermined length, and moves in the same 
direction as the rotary movement direction of the recording 
intermediate belt 6 at the same rate, in a portion where 
the dyeing transfer body roll 9 and the recording intermediate 
belt 6 face each other, a dyeing layer transfer head 10 is 
provided so as to position at the side opposite to a facing 
side where the dyeing transfer body roll 9 and the recording 
intermediate belt 6 face each other* 

The dyeing layer transfer head 10 has a dimension 
in width direction across the width direction of the recording 
intermediate belt 6. The dyeing layer transfer head 10 is 
formed to be movable between a pressing position where the 
dyeing transfer body roll 9 is in contact with the recording 
intermediate belt 6 and the dyeing transfer body roll 9 is 
pressed toward the recording Intermediate belt 6 , and a spaced 
position where the dyeing layer transfer head 10 is spaced 
apart from the dyeing transfer body roll 9 so that the dyeing 
transfer body roll 9 is not in contact with the recording 
intermediate belt 6. The dyeing layer transfer head 10 
includes a heating mechanism (not shown) for thermoeom- 
pression-bonding the dyeing layer of the dyeing transfer 
body roll 9 on a functional layer of the recording intermediate 
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beit 6 . If the heating meohanlsn is driven while the dyeing 
layer transfer head 10 1b positioned at the pressing position 
for pressing the recording Intermediate belt 6, the dyeing 
layer of the dyeing transfer body roll 9 is thezmocom- 
pression- bonded to the functional layer of the recording 
Intermediate belt 6. 

-» ■ 

At the position downstream of the dyeing layer 
transfer section 8 In the rotation direction of the platen 
drum 3, a first Image formation section ii for forming an 
Image of yellow color on a dyeing layer formed on a surface 
Of the recording intermediate belt 6 at the dyeing layer 
transfer section 8 is provided. At the position adjacent 
to and downstream of the first Image formation section ll 
in the rotation direction of the platen drum 3.. a second 
image formation section 12 for forming an image of magenta 
color on the dyeing layer formed on the surface of the recording 
Intermediate belt 6 at the dyeing layer transfer section 
8 is provided. Further, at the position adjacent to and 
downstream of the second image formation section 12 in the 
rotation direction of the platen drum 3, a third Image 
formation section 13 for forming an Image of cyan color on 
the dyeing layer formed on the surface of the recording 
intermediate belt 6 at the dyeing layer transfer section 
8 Is provided* 



The first through third image formation sections 11 
through 13 respectively have a dye transfer body wound into 
a roll and include dye transfer cartridges 11a through 13a 
for pulling out the rolled dye transfer bodies. The dye 
transfer cartridge lla through I3a provided In the image 
formation section 11 through 13 respectively pull out the 
wound dye transfer bodies having a roll shape so as face 
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the recording Intermediate belt 6 for a predetennlned length 
and moves in the direotlon same aa the rotary movement 
direction of the recording Inteimedlate belt 6 at the sane 
rate . At portions where the dye transfer body rolls and the 
recording Intermediate belt 6 face each other, recording 
heads lib through 13b are provided on an outer periphery 
side with respect to the dye transfer body rolls. 

The recording heads lib through I3b respectively have 
dimensions In width directions almost the same as the width 
direotlon of the recording Intermediate belt 6 . Each of the 
recording heads lib through I3b Is formed to be movable between 
a pressing position for pressing the dye transfer body roll 
toward the recording Intermediate belt 6 such that the dye 
transfer body roll is In contact with the dyeing layer on 
the recording Intermediate belt 6, and a spaced position 
where the dyeing layer transfer head 10 Is spaced apart from 
the dye transfer body roll so that the dye transfer body 
roll Is not in contact with the recording Intermediate belt 
6. The recording heads lib through 13b Include heating 
mechanisms (not shown) for thetmooompresslon-bondlng the 
dyes of yellow, magenta, and cyan colors of the dye transfer 
body rolls to predetermined positions on the dyeing layer. 
Positions and concentrations of the dyes of the dye transf e^ 
body rolls to be formed on the dyeing layer on the recording 
Intermediate belt 6 are controlled by a digital Image signal 
and the lUce obtained when Unaglng 1. performed by a digital 
camera or the lUce. When the desired positions are dyed with 
the dyes of respective colors at the first through third 
image formation seotions 11 through 13, a full-color Image 
based on the dyes of yellow, magenta, and cyan color Is formed 
on the dyeing layer. 
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on the dyeing layer on the recording Intermediate 
belt 6 formed by pressing the dyeing layer transfer head 
10, when the recording heads lib through 13b of the first 
through third image foimatlon seotions 11 through 13 are 
at the pressing positions for pressing the recording 
intermediate belt 6, and when the heating raechanisme cause 
the recording head lib through 13b generating heat, the dyes 
Of the dye transfer body rolls are transferred to the dyeing 
layer. Areas of the dyeing layer to which the dyes are 
transferred become image formation areas for forming a 
predetermined image, on the other hand, even when the 
recording head lib through 13b are at the pressing positions 
for pressing the recording intermediate belt 6, if the heads 
lib through 13b are not generating heat, the dyes of the 
dye transfer body roll s are not transferred to the dyeing 
layer, and such areas of the dyeing layer become image 
non-formation areas. In this way, by repeating heat 
generation and non-heat generation of the heating mechanisms 
With the recording heads lib through I3b continuously 
pressing the recording Antermedlate belt 6, the image 
formation ar«ae and image non-formation areas are formed 
alternately on the dyeing layer. 

At the position adjacent to and downstream of the 
third image formation section 13 in the rotation direction 
Of the platen drum 3. a recording paper roll 14 obtained 
by winding recording paper formed of plain paper into a roll 
Shape IS provided. The recording paper is pulled out from 
the bottom Of the recording paper roll toward the platen 
torn 3 . A transfer roller is located between the platen drum 
3 and the auxiliary driving roller 5 causes the recording 
papar butte against the outer peripheral surface of the 
recording intermediate belt 6. 
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With the recording Intermediate belt 6 being 
interposed therebetween, an Image transfer section 16 is 
provided on the side opposite to the transfer roller is 
The image transfer section 16 transfers an image formed on 
the dyeing layer of the recording intermediate belt 6 to 
a surface of the recording paper butted against the outer 
peripheral surface of the recording intermediate belt 6 
The image transfer section 16 includes a transfer head 16a 
for pressing the recording intermediate belt 6 toward the 
outer periphery. The transfer head I6a is formed to be 
movable back and forth between a pressing position where 
the transfer head 16a is In contact with the recording 
intermediate belt 6 and presses the recording Intermediate 
belt 6 toward the outer periphery, and a space position where 
the transfer head l6a is spaced apart from the recording 
intermediate belt 6 and is not in contact with the recording 
intermediate belt 6. When the transfer head 16a is at the 
pressing position, the transfer head 16a presses the 
recording paper to the recording intermediate belt 6 passing 
between the transfer roller 15 at the outer periphery side 
of the recording Intermediate belt 6 and the transfer head 
16a. and pressure -bonds the dyeing layer of the recording 
intermediate belt 6 to a surface of the recording paper. 

The recording Intermediate belt 6 passed between the 
transfer roller 15 and the image transfer section 16 and 
the recording paper pressure -bonded to the dyeing layer on 
the recording intermediate belt 6 are guided in the same 
direction until they pass the auxiliary driving roller 5 
With the recording intermediate belt 6 being Interposed 
therebetween, a separation roller 17 having a diameter 
smaller than that of the auxiliary driving roller 5 Is provided 
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on the side opposite to the auxiliary driving roller 5 . The 
inner periphery side of the recording Intermediate belt 6 
is in contact with the auxiliary driving roller 5, and the 
outer periphery side of the recording paper le in contact 
With the separation roller 17. The recording intermediate 
belt 6 passes through the auxiliary driving roller 5 and 
the separation roller 17 is revolved toward upper direction 
along the outer peripheral surface of the auxiliary driving 
roller 5. On the other hand, the recording paper is pulled 
out downward so as to move straight from the separation roller 
17 as It Is. In this way. the recording Intermediate belt 
6 and the recording paper which has been pressure -bonded 
to each other until they pass the auxlllaxy driving roller 
5 are guided In different ways after they pass between the 
auxiliary driving roller S and the separation roller 17/ 
The recording paper is separated from the recording in- 
termediate belt 6. At this time, the dyeing layer formed 
on the recording Intermediate belt 6 Is transferred to the 
recording paper , and a deslredlmage Is formed on the recording 
paper. 



At a position downstream of the auxiliary driving 
roller S In the movement direction of the recording paper, 
a cutter unit 18 for cutting the recording paper to be carried 
Is provided. When the recording paper to which an image is 
transferred and which moves straight downward passes the 
cutter unit 18 by a portion of an area In which the image 
is formed, a stationary blade and a rotary blade provided 
in the cutter 18 are driven, and the recording paper Is cut 
in every predetermined portion. The recording paper Is 
carried outside and removed from the housing 2. 

When the above-deeorlbed linage forming apparatus I 
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is used for forming image, images baving the image quality 
comparable to that of color pictures using a photograph 
development technique can be formed . However , the recording 
intermediate belt 6 which loops around the platen drum 3 
and revolves may suffer from the load change since pressing 
or the like may be performed In the sections while forming 
the Image . When such a load change oocurs , unintended stripe 
lines may be formed in the image to be formed, and thus the 
image quality may be degraded . Thus , it is important to have 
a structure which does not cause such a load change, or a 
structure in which suoh a load change does affect the image 
quality even when it occurs in order to stably provide the 
Image quality of a high definition. 



Furthermore, in the above-described image forming 
apparatus, if the recording paper is out by the cutter unit 
18 while the first through third image formation sections 
11 through 13 perform operations for forming images on the 
dyeing layer, the load change which oocurs when the recording 
paper is out affects Image formation of the first through 
the third Image formation sections ii through 13, and thus 
the image quality is deteriorated, for example, stripe lines 
are formed in the images to be formed . Therefore , a plurality 
of images cannot be continuously formed at the same time, 
and the efficiency of image formation cannot be promoted. 

Further, in the above -described image forming 
apparatus, if the size of the image to be formed increases, 
longer time is required as Image process operation time for 
generating a control signal for forming the image. If image 
formation cannot be made in time due to the Image process 
operation time, a blank image may be formed. Thus, the 
efficiency of Image formation cannot be promoted. 
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Hereinafter, regarding Embodiment e 1 through i. 
Image forming apparatuses having a structure Cor overooming 
such disadvantages will be described with reference to the 
drawings . 

(Embodiment 1) 

In Embodiment 1, an image forming apparatus having 
a structure In which a load change due to Joints of a recording 
intermediate belt 6 does not have an influence will be 
described. 

As described above « the recording intexinedlate belt 
6 uaed in the image fortning apparatus 1 is formed without 
an end by coupling ends of the belt body having a band shape. 
Thus, when a seam of the recording intermediate belt 6 passes 
by the dyeing layer transfer head 10 of the dyeing layer 
formation section 8 or the recording heads lib through 13b 
of the image formation sections 11 through 13, if the dyeing 
layer transfer head 10 or the recording heads lib through 
13b press the seam poartion , a load change occurs in the platen 
drum 3. If an image is formed at another image formation 
section at the time, image quality thereof is degraded due 
to an influence of the load change. 

In the image forming apparatus 1 of Embodiment 1, 
the recording heads lib through 13b of the Image f oxmation 
sections 11 through 13 and the dyeing layer transfer head 
10 of the dyeing layer formation eeotion 8 ( hereinafter « 
the recording head of the image formation sections and the 
transfer head of the dyeing layer formation section are simply 
referred to as heads when they are collectively referred 
to) are respectively located auch that they are in eoual 
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interval P. Interval P between the heads le length K of an 
entire alroumferenoe of the recording intermediate belt 6 
divided equally by n (n is integer) . That means, K - nxP. 

Further, pitches of image formation areas formed by 
transferring dyes to the dyeing layer formed on the surface 
of the recording intermediate belt 6 are made equal to the 
interval P between the heads. Further, given that the 
position of the seam of the recording intermediate belt 6 
is origin O , Images ere formed in areas except for the portions 
at origin O and at a distance of ixp, 2xp, • •(n-l)xp from 
origin O. 

Figure 3 is a schematic view showing the heads and 
image formation areas located as described above with respect 
to the length K of the entire circumference of the recording 
intermediate belt 6 and position of the seam O. 

When the heads and image formation areas are located 
as shown in the figure, even when the seam O passes by the 
recording heads lib through I3b of the first through third 
Image formation sections 11 through 13 or the dyeing layer 
transfer head 10 the dyeing layer transfer section 8, image 
non-formation areas In the recording intermediate belt 6 
are passing by other heads and operations suoh as forming 
images are not performed by other heads as shown in Figure 
3. Thus, a load change which occurs irtien the seam o passes 
by the heads does not affect image formation. As a result, 
by locating the heads and Image formation areas as described 
above, the deterioration of the image quality of the image 
to be f ozmed by the image forming apparatus 1 such as stripe 
lines can be prevented. 
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Purthormore, in addition to the above-desorlbed 
arrangement, the Image formation areas are located suoh that 
length T of the image non-formation areas formed between 
the image formation areas becomes larger than the dimension 
R of the seam portion as shown in Figure 4. This ensures 
to avoid influence of the load change when the seam O passes 
by the heads. 

Further, a load change due to the seam O being formed 
in the recording intermediate belt 6 may also occur when 
the seam O passes by the separation roller 17. Therefore, 
the separation roller 17 is located at a distance of m x 
P from the head portions as shown in Figure 5 so that the 
load Change does not affect the image quality, in this way, 
it is possible to prevent the image from being affected due 
to the load change when the seam O passes by the separation 
roller 17. 



In the image forming apparatus of Embodiment 1, the 
length of the image foarmation areas are set to be within 
the Interval P between the heads. Thus, it is possible to 
ensure that the non-Image forming areas are passing by all 
the heads whenever the seams of the recording Intermediate 
belt 6 pass by the heads . However, if the length of the image 
to be formed Is larger than the Interval P between the heads . 
for example, if the length of the Images Is 2 x P, an image 
formation area may pass by another head when the seam o of 
the recording Intermediate belt 6 Is passing by one of the 
heads. Figure 6 shows such an sxaiqple. In this example, 
when the seam o of the recording intermediate belt 6 passes 
by the dyeing layer transfer head 10 of. the dyeing layer 
transfer section 8, the recording head I2b of the second 
Image formation section 12 is pressing the recording 
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intermediate belt 6 to form an image . A load change ooourred 
at the dyeing layer transfer head 10 causes a stripe line 
in formation of magenta color image at the recording head 
12b of the second image formation section 12, and the image 
quality is deteriorated. 



As described above , in the case where an image longer 
than the period between the heads is formed, if all of the 
image f ortnation operations are performed while the recording 
intermediate belt 6 revolves around once , they may be affected 
by the load change occurred when the seams of the recording 
mtexmediate belt e passes by the head portions, in such 
a case, if the image formation is performed with revolving 
the recording intermediate belt 6 for a plurality of times, 
it becomes possible that the load change occurred when th^ 
seams of the recording intermediate belt 6 passes by the 
headportions donot affect theajoagefontiation. Porescample. 
the dyeing layer transfer head 10 of the dyeing layer transfer 
section 8 presses to form the dyeing layer of the recording 
intermediate belt 6 in the first lap of the revolving movement 
of the recording intermediate belt 6. At this time, the 
recording head lib through 13b of the first through third 
image formation sections ll through 13 and the transfer head 
I6a of the image transfer section 16 are at the positions 
spaced apart from the recording intermediate belt 6 . Then , 
in the second l^p of the revolving movement of the recording 
intermediate belt 6, the dyeing layer transfer head 10 and 
the transfer head portion l6a of the image transfer section 
16 are at the positions spaced apart from the recording 
intermediate belt 6. and the recording heads lib through 
l3b of the first through third image formation sections ll 
through 13 are at the positions for pressing the recording 
intermediate belt 6 to dye the dyeing layer formed on the 
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recording Intermediate belt 6 with dyes of each oolor and 
form an Image . Thereafter , m the third lap of the revolving 
movement of the recording Intermediate belt 6, the dyeing 
layer transfer head 10 and the recording heads lib through 
13b of the first through third image formation sections 11 
through 13 are at the positions spaced apart from the recording 
intermediate belt 6, and the transfer head 16a of the Image 
transfer section 16 is at the pressing position for pressing 
the recording Intermediate belt 6 to transfer the Image formed 
on the dyeing layer of the recording intexmediate belt 6 
to the recording paper. In this way, by performing image 
information over a plurality of times of revolving movement , 
it becomes possible that the load change occurred when the 
seam o of the recording Intermediate belt 6 does not affect 
the Image formation. 



(Embodiment 2) 

In Embodiment 2, an image forming apparatus having 
a structure for avoiding defective Image formation at the 
seam portion of the recording Intermediate belt 6. 

As described above, the recording Intermediate belt 
6 used In the Image forming apparatus 1 is formed without 
an end by coupling the ends of the belt body having a band 
shape . Thus , the seam portion of the recording Intermediate 
belt 6 has a thermal conductivity different from that of 
other portions of the recording Intemedlate belt 6 . If the 
dyeing layer Is formed on the seem portion, and the recording 
heads lib through 13b are pressed to this portion to dye 
with the dyes of each color, the Image quality of this portion 
becomes different from the Image quality of other portions. 
Thus, in order to form high-definition Images, the seam 
portion should not be Included in the Image formation areas . 
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In the Image forming apparatus 1 of Embodiment 2, 
as shown in Figure 7, a mark 20 is printed at the position 
near the seam formed in the recording intermediate belt 6 
in the revolving movement direction (indicated by arrow D 
in the figure). One of the dyeing layer transfer head lo 
of the dyeing layer formation section 8 and the recording 
heads lib through l3b of the first through third image 
formation sections 11 through 13, for example, the recording 
head lib of the first image formation section 11 as shown 
in Figure 8, includes a sensor 21 which can detect the mark 
20 printed on the recording intermediate belt 6 at the position 
near the dyeing layer transfer head 10 In the revolving 
movement direction of the recording intermediate belt 6. 
By having the sensor 21 detect the mark 20 printed on the 
recording intermediate belt 6. the seam formed in the 
recording Intermediate belt 6 is monitored, m the image 
forming apparatus 1, when the mark 20 is detected by the 
sensor 21, it Is Identified that the seam is near the dyeing 
layer transfer seotlons 10 or the like. Driving of the heads 
toward the recording Intermediate belt 6 is interrupted. 
Driving of the heads is resumed after the seam has passed 
bytheheadportlons. Inthlsway, the dyeing layer and Images 
are not formed on the seam portion of the recording in- 
termediate belt 6. As a result, images ar« not formed at 
the positions corresponding to the seam, and it becomes 
possible to stably form normal images. 

(Embodiment 3) 

In Embodiment 3, an image forming apparatus having 
a structure which allows skipping a time required for starting 
Image formation while avoiding defective image formation 
at the seam portion of the recording intermediate belt 6. 
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A8 aeacrlbed above, the reoordlng Intermediate belt 
6 used m the image forming apparatus Is formed without an 
end by coupling the ends of the belt body having a band shape . 
Thus, the seam portion of the reoordlng intermediate belt 
6 has a thermal conduct ivity different from that of other 
portions of the recording intermediate belt 6 . If the dyeing 
layer is formed on the seam portion, and the recording heads 
are pressed to this portion to dye with the dyes of each 
color, only the image quality of this portion changes - Thus , 
in oxder to form high- definition images, the seam portion 
Should not be included in the image formation areas. 

m the image forming apparatus 1 of Embodiment 3, 
the recording intermediate belt 6 is revolved by driving 
the platen drum 3 to rotate all the time to identify the 
position of the seam. In this way, the seam portion of the 
recording intermediate belt 6 is nOt included in the image 
formation areas, and the time required for confirming the 
position of the seam can be omitted. Therefore, when the 
image formation operation is started, the image formation 
can be started immediately without requiring an extra time 
from the position which does not overlap the seam o. 

Further, in order to Identify the seam of the 
recording Intermediate belt 6, instead of revolving the 
recording intermediate belt 6 all the time, the position 
of the seam O of the reoordlng intermediate belt 6 may be 
previously identified before the image formation operation 
is started, and the recording Intermediate belt 6 may be 
stopped such that the position of the seam O is near the 
dyeing layer transfer head 10 of the dyeing layer transfer 
section 8 as shown m Figure 9, In this way, formation of 
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imagee can be driven to be started Ixmnedlately without 
requiring a time. 

For Identifying the seam formed In the recording 
Intermediate belt 6, the above-desorlbed Image forming 
apparatus of Embodiment 2 can be used. When the Image forming 
apparatus of Embodiment 2 Is used, the sensor provided near 
the dyeing layer transfer head 10 of the dyeing layer transfer 
seotion 8 can detect the mark on the zeoordlng Intermediate 
belt 6. Thus, the seam portion oan be Identified easily. 
However, In Embodiment 3. other methods may be used for 
Identifying the seam portion, for ezanq^le, the position of 
the seam may be Identified by detecting a load change which 
occurs when the seam portion passes by the head portions. 

(Embodiment 4) 

In Embodiment 4, an Image forming apparatus having 
a structure for preventing deterioration of the Image quality 
due to color misalignment produced by a deviation in the 
positions where the recording heads lib through 13b of the 
first through the third image formation sections 11 through 
13 are provided. 

In the image forming apparatus 1 using the heat 
transfer method, images are formed by pressing the dye 
transfer bodies of each color by using the recording heads 
lib through 13b of the first through the third Image formation 
sections II through 13. Thus, when there is positional 
deviation in the positions where the recording heads lib 
through 13b are provided, color misalignment is produced 
in the image to be formed. However, it is very difficult 
to precisely adjust the recording heads lib through 13b of 
the first through the third image foznation sections 11 
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through 13 to the designed values when the image forming 
apparatus Is produced. 

In the Image forming apparatus 1 of Embodiment 4, 
after the Image fozming apparatus 1 Is produced with the 
recording heads lib through 13b of the first through the 
third image formation sections 11 through 13 being arranged 
so as to face the outer peripheral surface of the recording 
Intermediate belt 6. and the like, posltlonail deviation from 
the designed values for the recording heads lib through 13b 
of the first through the third Image formation sections 11 
through 13 are measured . Then , based on the measured result , 
recording timings for the recording heads lib through 13b 
are compensated so as to absorb the deviation from the designed 
values . In this way. Images without color misalignment can 
be formed without performing a precise positioning of the 
recording heads lib through 13b of the first through the 
third image formation sections 11 through 13 when the image 
forming apparatus 1 is fabricated. 

Next , another example of the image forming apparatus 

I of Embodiment 4 will be described. As described above, 
in the image forming apparatus 1 , the first through the third 
image formation sections 11 through 13 are provided for one 
platen drum 3 at a plurality of positions, and operations 
for forming Images are formed at a plurality of positions 
around the revolving recording intermediate belt 6 at the 
same time. However, when the recording heads lib through 
I3b of the first through the third image formation sections 

II through 13 press the recording intermediate belt 6, the 
applied pressure cause the platen drum 3 to move in the pressed 
direction. Amounts of shift in reoorOing positions 
generated by such small changes In the platen drum 3 caused 
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by being pressed by the recording heads lib through I3b the 
may vary at different positions of the platen drum 3 , depending 
upon the pressing states of the recording heads lib through 
13b. For example, the amount of shift In the recording 
position of the platen drum 3 ia different for the case where 
only one of the recording heads lib through 13b of the first 
through the third image formation sections li through 13 
presses the recording Intermediate belt 6 for forming an 
Image, and the case where all the recording heads lib through 
13b of the first through the third Image formation sections 
IX through 13 are pressing the recording intermediate belt 
6- When there Is such an amount of shift In recording 
positions generated by small changes In the platen drum 3. 
color misalignment nay occur In the Image to be formed. 

In the image forming apparatus 1 of Embodiment 4, 
after the fabrication is finished, the amounts of shifts 
in the recording positions generated by small changes In 
the platen drum 3 caused by being pressed by the recording 
heads lib through 13b of the first through the third image 
formation sections 11 through 13 provided at the respective 
positions of the recording intermediate belt 6 are measured 
previously. Based on the measured results, recording 
timings of the recording heads lib through 13b are compensated. 
Aoaordlngly, in the Image forming apparatus 1, Images without 
color mlsallgoment can stablj^ formed Irrespeotlve of the 
pressing states o£ the recording heads lib through 13b of 
the first through the third Image formation sections 11 
through 13 provided across a plurality of areas on the outer 
surface of the recording Intermediate belt 6. 

Next, still another example of the image forming 
apparatus 1 of Embodiment 4 will be described. 
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m the image forming apparatus 1 employing the heat 
transfer method, a rate of forming images on the reoor<ling 
intermediate bolt 6 can be adjusted by changing a rotation 
rate of the platen drum 3. However, when the rotation rate 
of the platen drum 3 is thus changed, a shift in the positions 
at whicax the recording heads lib through 13b of the first 
through the third image fomcition sections ii through 13 
perform recording operations on the recording intermediate 
belt 6 is generated. Thus, color misalignment oooure among 
the colors In the image to be formed. 

In the image forming apparatus l of this example, 
compensation of the recording timings of the recording heads 
lib through I3b of the first through the third image formation 
sections 11 through 13 is performed in accordance with the 
amounts of shifts in the recording positions of the recording 
heads lib through 13b of the first through the third image 
formation sections 11 through 13 corresponding to the change 
m the rotation rate of the platen drum 3. in this way, in 
the Image forming apparatus 1, images without color 
misalignment can be stably formed even when the rotation 
rate of the platen drum 3 is changed. 

(Embodiment 5) 

In Embodiment 5 , an image forming apparatus having 
a structure which allows alleviating a load Ohange which 
occurs when recording paper with Images being formed by 
transferring a dyeing layer is out Into pleoes having a desired 
size. 

Figure 10 is a schematic diagram illustrating a 
general structure of a cutter unit 18 and portions near the 
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Gutter unit 18 In the Image forming apparatus of Bmbodlnent 
5 . The outter unit 18 cute the reaordlng paper on which the 
dyeing layer Is transferred and an Image Is formed after 
the recording paper is separated from the recording in- 
termediate belt 6. 

As shown in Figure 10, the Image forming apparatus 
of Embodiment 5 is formed such that recording paper pulled 
out from between the atudllary driving roller 5 and the 
separation roller 17 passes a paper guide 19 located adjacent 
to and rearwasrd of the auaclllary driving roller 5 and the 
separation roller 17, and is led to the outter unit 18. 

The outter unit 18 includes i a first cutter 22 which 
has a stationary blade 221 and a rotary blade 222 located 
so as to oppose each other with the recording paper Interposed 
therebetween and outs the recording paper in a direction 
perpendicular to the direction of movement of the recording 
paper; and a second cutter 23 which cuts the recording paper 
along the direction of movement of the recording paper. The 
recording papar which has passed by the paper guide 19 is 
guided into the outter unit 18 from a recording paper entrance 
18b of the outter unit 18, and sequentially passes by the 
first cutter 22, and the second outter 23. The first outter 
22 outs the guided recording paper along the direction 
perpendicular to the direction of the movement of the 
recording paper such that the image areas formed on the 
recording paper are separated fr«n each other. The second 
cutter 23 cut the guided recording paper so as to out off 
edge portions of the recording paper where images are not 
formed* 

In the recording paper entrance 18b of the outter 
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unit, a guide roller I8a whloh Is located so as to allow 
the recording paper guided into the cutter unit 18 moves 
smoothly. Is provided. Further, a lower paper guide 21 
located in a downward direction of the recording paper and 
5 an upper paper guide 20 located in upward direction of the 
recording paper are provided between the recording paper 
entrance 18b and the first cutter 22. 

In the Image forming apparatus of Embodiment 5 , the 
10 guide roller 18a, the upper paper guide 20, and the lower 
paper guide 21 are respectively located so as to have a space 
to allow the recording paper passing through the cutter unit 
18 to bend as indicated by a solid line in the figure between 
the recording paper entrance 18b and the first cutter 22. 

15 

Xn Figure 10 , the double-dotted line indicates the 
state of the recording pa^er in the conventional Image forming 
apparatus, which is formed not to generate a bent in the 
recording paper until it reaches the cutter unit 18, for 
20 the purpose of comparisbn. 

In the image forming apparatus of EmboddLment 5 , the 
recording paper pulled out from between the auxiliary driving 
roller 8 and the separation roller 17 bends until it reaches 

25 the first cutter 22 In the cutter unit 18 . This bent absorbs 
cutting shocks when the recording paper is cut by. the first 
cutter 22, and it can be prevented that the cutting shock 
affects the image formation at each of the image formation 
sections. Thus, even though the operations to form a 

30 plurality of Images are continued at the same time using 
the image forming apparatus of Embodiment 5 , the Image quality 
of the images to be formed does not deteriorate, and the 
efficiency of the image formation can be promoted. 
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(Embodiment 6) 

In Embodiment 6, an Image forming apparatus having 
a structure for preventing formation of a blank image because 
It takes a long time to generate a control signal used for 
forming Images at respective Image formation sections. 

For forming Images using the image fozining apparatus 
I having the above-described structure, a control device 
which ie not shown in the figure and i« not explained generates 
a control signal for controlling each of the image formation 
seotions based on an input image signal %»hioh has been in^ut . 
Based on the control signal generated by the control device . 
a desired Image can be obtained from the first through the 
third image formation sections 11 through 13 . Khen the sise 
of the image to be formed Is not large, the image process 
operation time for generating the control signal does not 
take a long time. The time for generating a control signal 
becomes about the same as or shorter than the image formation 
time required for forming Images by the image formation 
section. Thus, generation of the control signal can be 
finished by the time the formation of the Images Is started 
by the Image formation sections 11 through 13. Therefore, 
the control signal can be generated in time even when a 
plurality of images are formed, and thus, there Is no problem 
in image formation. 

However « when the images to bef ormed include an image 
having a large size, and when a plurality of images with 
a large size are in series, it takes a long time to generate 
a contxx>l signal for forming the images, and there may be 
a case where the control signal cannot be generated in time 
by the time the first through the third image fozmatlon 
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seotlons 11 through 13 start the Image formation. When the 
control signal cannot be generated In time , the control signal 
Is not Input to the Image formation sections 11 through 13, 
end the blank image with no image being formed is generated. 
This portion becomes a waste, and thus, efficiency of image 
formation oannot be promoted. 

In the image fozming apparatus 1 of Embodiment 6, 
for forming the continuous images, processing time of the 
input image signals which are input for every image to be 
formed are respectively calculated, and the order for forming 
the images are set based on the calculated result. For 
example, when a plurality of images which have large size 
and require a long time for generating a control signal are 
included in the Images formed at the image formation sections 
11 through 13, the order for forming the images are adjusted 
to avoid that the Images having the large else are formed 
in series and to form the image with a small sise so as to 
sandwich the imago with the large size. In this case, 
regarding whether it takes a long time or not for foxning 
the control signal is preset , a predetermined ref earence value 
is preset. 

In the image formation , there is a correlation between 
the size of the image to be formed and the processing time 
required for generating the control signal. Table I below 
shows an example of such a correlation between the image 
size and the processing time . Such data is previously stored 
in the control device. For example, it is assumed that the 
time for forming images at the image formation sections 11 
through 13 is 7 seconds . As the processing time for the input 
image signals having ^he Image size of 3040X2280 or larger 
in the example shown in Table 1. exceeds 7 seconds, if the 
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images having euoh image size are in series, the control 
signal oannot be generated in time and a blank Image is produced . 
Thus, the order for forming Images Is determined such that 
the images having suoh an image size are not formed in series . 



Table 1 



Image Size and Prooessing Time 



Size 


(dot) 


Time 


5048 


X 


3566 


13.1 


3040 


X 


2280 


7.2 


2400 


X 


1800 


6.5 


1600 


X 


1200 


4.5 


1024 


X 


768 


4.0 


800 


X 


600 


2,7 


640 


X 


480 


2.4 


400 


X 


300 


2.2 



Figure 11 is a sohematio figure showing an actual 
example of forming oontrol signals using a plurality of 
buffers . In this example , every time four input image signals 
are Input into buffers of the oontrol device, the order of 
the image processing is determined. Among the four input 
image signals which has been Input dLnto the buffers, for 
example, vhen two input Image signals exceed the image 
formation time at the Image formation sections 11 through 
13, these input image signals are made not to be proceesed 
in series . Por example , control signal formation processing 
for those signals are performed first and third. Process 
for other Input image signals are put to second and fourth. 

If the images with a small slse oannot be located 
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to sandwlah the image with a large size, the control signal 
of the Image with a large size is previously generated and 
stored in the buffer of the control device before the Image 
formation is started. Thus, even when an image with a large 
size which require a long time for generating the control 
signal is included, control signals of the image with a small 
size generated in forward and rearward direction, which does 
not require along time to generate the control signals, are 
generated. The image process operation time for forming the 
images can be made uniform. Thus, the control signals can 
be generated in time by the time when the formation of the 
images are started at the image formation sections II through 
IS. The formation of a blank image can be prevented. As 
a result, a blank image with no Image being formed Is not 
generated, and thus, the effioienoy in the image formation 
can be promoted. 

( Embodiment 7 ) 

In Embodiment 7, an image forming apparatus having 
a structure for preventing formation of a blank image because 
it takes a long time to generate a contrpl signal used for 
forming images at respective image formation sections. 

For forming images using the image forming apparatus 
I having the above-described structure, a control device 
which is not shown in the figure and Is not explained generates 
a control signal for controlling each of the Image formation 
sections based on an Input image signal which has been input . 
Based on the control signal generated by the control device, 
a desired image can be obtained from the first through the 
third image formation sections 11 through 13 . When the size 
of the image to be formed is not large, generating the control 
signal does not take a long time. The time for generating 
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a control signal beoomes about the same as or shorter than 
the Image formation time requlrefl for forming Images by the 
Image formation eeetlons 11 through 13. Thus, generation 
of the control signal can be finished by the time the formation 
of the Images is started by the image formation sections 
11 through 13 . Therefore , the control signal can be generated 
in time even when a plurality of images are formed, and thus, 
there is no problem in image formation. 



However, when the images to be formed include an image 
having a large else, it takes a long time to generate a control 
signal for forming the Images, and there may be a case where 
the control signal cannot be generated in time by the time 
the first through the third image formation sections ii 
through 13 start the Image formation , When the control signal 
cannot be generated in time, the control signal is not input 
to the image formation sections 11 through 13. and the blank 
Image with no image being formed is generated by the first 
through the third image formation sections 11 through 13. 
This portion becomes a waste, and thus, efficiency of image 
formation cannot be promoted. 



m the image forming apparatus 1 of Embodiment 7, 
the control device is set to perform an operation process 
for the Images which require a long time for generating the 
control signal by utilizing the time while the image formation 
operation is temporarily suspended. More specifically, 
when Image formation operations are continuously performed 
for a nuidber of sheets, the platen drum 3. the recording 
intermediate belt 6 and the like are overheated, which results 
in deterioration of the quality of the Image to be fozned. 
Thus, when the above-described image forming apparatus 1 
is operated, operation has to be suspended at a regular time 



P32166 

. 44 - 

Intervals In order to radiate heat of the platen drum 3 and 
the like in a high-temperature state. In Embodiment 7, euoh 
a suspended time Is effectively used to perform the operation 
process for the Images which require a long time for generating 
the controlling signal. In this case, cooling time is 
predicted based on the last cooling time, and the current 
temperature state and the like . The process is sequentially 
performed from the Images with a large processing time so 
as to fill the buffer of the control device by the time cooling 
Is finished . Therefore , even the remaining data of the buffer 
Is small, the processing perfoxmed sequentially from the 
Images with a large Image size while the suspended period. 
In this way, even when a Image which has a large slse and 
requires a long time for generating the oohtrol signal Is 
Included, a blanlc image is not formed beoause the image 
formation sections 11 through 13 cannot make in time to start 
image formation due to generation of the control signal, 
or the operation of the image formation sections are not 
Interrupted until the image process operation time is 
finished. Therefore, the efficiency of the Image formation 
can be promoted. 

INDUSTRIAL APPLICABILITY 

t 

As desorlbed above. In an Image forming apparatus 
and an image f oxmlng method acoordlng to the present invention , 
the dyeing layer transfer head and the recording head are 
located in an equal interval of p , obtained by equally dividing 
the length K of the entire circumference of the recording 
intermediate belt by n (n is integer) such that a load change 
which may occur when the seam O passes by the heads does 
not affect the image formation. Given that the position of 
the seam of the recording intermediate belt whloh does not 
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have an end obtained by coupling the ends of the belt body 
o£ a band shape Is origin O, the linages are to be fozmed 
in areas except for the portions at origin O and at a distance 
of IxP/ 2xP, -(n-DxP from origin o. in this way. it is 
possible to prevent deterioration in the image quality, such 
as stripe lines in the images formed by the image forming 
apparatus, and the like. 

In another image forming apparatus and image forming 
method according to the present Invention, a mark is printed 
near the seam portion of the recording intermediate belt 
and detection means for deteoting the mark is provided in 
order to avoid defective image formation at the seam portion 
of the reoosrdlng Intermediate belt. A head which Includes 
detection means which detects the mark is interrupted from 
pressing the recording intermediate belt, in this way, 
images are not formed at the positions oorrespondlng to the 
seam portion, and normal Images can be stably formed. 

Further, in still another image forming apparatus 
according to the present invention, the time required for 
starting the image formation is omitted while the defective 
Utiage formation at the seem portion of the recording 
intermediate belt is avoided. Per this purpose, the 
recording Intermediate belt may be rotated all the time even 
when the Images are not formed to Identify the position of 
the seam of the recording Intermediate belt %fhlch does not 
have an end obtained by coupling the ends of the belt body 
having a band shape . Alternatively , the position of the seam 
of the recording intermediate belt which does not have an 
end obtained by coupling the ends of the belt body having 
a band shape may be made to stop near the dyeing layer transfer 
head of the dyeing layer transfer section previously before 
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the image formation operation Is started. In this way, the 
image formation can be started immediately without requiring 
an extra tlroe from the position which does not overlap the 
seam of the recording intermediate belt. 

m yet another image forming apparatus according to 
the present Invention, color misalignment due to the 
positional deviation of the recording heads of the image 
formation sections Is prevented . For this purpose , the image 
forming apparatus has a structure In which the positional 
deviation of the recording heads of a plurality of image 
formation sections from the designed values are previously 
measured, and, based on the measured results, the com- 
pensation of the recording timing of the recording heads 
is performed so as to absorb the positional deviation from 
the designed value. Alternatively, the Image forming 
apparatus has a structure such that the relationship between 
the pressing states of the recoirdlng heads provided at various 
positions of the recording intermediate belt and shifts in 
the recording positions due to small changes caused by being 
pressed by the recording heads are previously measured, and, 
based on the measured results, compensation of the recording 
timing of the recording heads is performed. In this way, 
the deviation in the positions where the recording heads 
are provided, the shift in areoording position due to small 
Changs In the respective states of the platen drum being 
pressed by the recording heads, and the positional shift 
due to a change in the rate of movement of the recording 
intermediate belt can be prevented. Therefore, images 
without color misalignment can be stably formed. 

In further Image forming apparatus according to the 
present Invention, the separation roller and the cutting 
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means are looated 8uoh that the recording paper bends between 
them to an extent that a lohd ahange ^loh ooours when the 
recording paper Is out by the cutting meeuis is absorbed. 
In this way, the load change which occurs when the recording 
paper Is cut by the cutting means can be prevented £rom 
affecting the Image formation at the Image formation sections . 
Therefore, even when the operations to form a plurality of 
the images are continued at the same time , the Image quality 
of the Images to be formed Is not deteriorated, and the 
efficiency of the Image fozmatlon can be promoted. 

In another Image forming apparatus aooordlng to the 
present Invention , the Image formation section , v^lch outputs 
the control signal which respectively controls the Uoiage 
formation sections based on the Input Image signal which 
has been Input , calculates the processing time for the Input 
image signals which are input for every Image to be formed 
and, based on the calculation results, set the order to form 
the images for continuously forming Images. In this way. 
even when a plurality of Images which require a long time 
for generating the control signal are included, the control 
signals can be generated by the time image formation is started, 
and a blank image with no Image being formed can be prevented . 
Thus, the efficiency of the image formation can be promoted. 

Further, In still another image forming apparatus 
according to the present Invention, the control section, 
which outputs the control signal which respectively controls 
the image formation sections based on the Input image signal 
which has been input, calculates the processing time for 
the input image signals which aare Input for every image to 
be formed, and set the processing of the input image signal 
for the Image which has a processing time longer than the 
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pre-eet referenoe value to be performed when the image 
formation operation Is suapenOed from radiating the heat 
In the hlgh-temperature state due to performing the Image 
formation operation continuously. In this way, even when 
an imago which reguire a long time for generating a control 
signal is included, a blank image is not formed because the 
generation of the control signal cannot be made in time by 
the time the image formation operation is started due to 
generation of the control signal. Thus, the efficiency of 
the image formation can be promoted. 

As described above. In the image forming apparatus 
and the image forming method according to the present 
invention, factors which may deteriorate the definition of 
images are previously avoided. Images of a high definition 
can be stably formed, and the efficiency of Image formation 
can be promoted. 



